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APPARATUS AND METHOD OF DATA 
RECONSTRUCTION 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus and a 
method of data reconstruction. Particularly, this invention 
relates to an apparatus and a method of reconstructing 
original data from bitstreams, such as MPEG (Moving 
Picture Experts Group) bitstreams. 
MPEG bitstreams are made of system layer bitstreams 

(PES bitstreams) and elementary layer bitstreams. Each 
elementary layer bitstream is made of an upper layer bit 
stream and loWer layer bitstreams that folloW the upper layer 
bitstream. 

The upper layer bitstream includes data for compensating 
data errors and synchroniZation of timing for data decom 
pression that is different according to transfer of MPEG 
bitstreams via Wire or Wireless communications or from 
storage media such as magnetic tapes and discs. On the other 
hand, the loWer layer bitstreams include video data corre 
sponding to a portion of one picture, and audio data. 

The upper and loWer layer bitstreams are decompressed to 
obtain original data by means of softWare or hardWare such 
as Wired-logic circuits. Software programs are ?exible to 
any decompression procedures but sloW in processing speed. 
On the other hand, Wired-logic circuits process data rapidly 
but must be re-Wired for each decompression procedure. 

SUMMARY OF THE INVENTION 

A purpose of the present invention is to provide an 
apparatus and a method of reconstructing data at a high 
speed and that are ?exible to any data reconstructing pro 
cedures. 

The present invention provides a data reconstruction 
apparatus that includes a detector, a controller and a pro 
cessor. An identi?er added to a header of an input bitstream 
is detected by the detector. The input bitstream includes a 
?rst bitstream and a plurality of second bitstreams that 
folloW the ?rst bitstream. The detector then generates an 
identi?er detection signal. The controller generates control 
data based on the ?rst bitstream When the controler judges, 
in response to the detection signal, that the detected identi 
?er is added to a header of the ?rst bitstream. The control 
data carry information on reconstruction of original data that 
has been coded into the second bitstreams. SoftWare for the 
start code judgement and the control data generation is 
installed in the controller. The processor, having Wired-logic 
circuitry, processes the second bitstreams according to the 
Wired-logic in response to the control data, thus reconstruct 
ing the original data. 

Furthermore, the present invention provides a data recon 
struction apparatus that includes a detector, a controller and 
a processor. Astart code added to a header of an input MPEG 
(Moving Picture Experts Group) bitstream is detected by the 
detector. The MPEG bitstream includes at least one elemen 
tary layer bitstream made of an upper layer bitstream and a 
plurality of loWer layer bitstreams that folloW the upper 
layer bitstream. The detector then generates a start code 
detection signal. The controller generates control packets 
When the controller judges, in response to the detection 
signal, that the detected start code is an upper layer start code 
added to a header of the upper layer bitstream. The control 
packets carry information on reconstruction of original data 
that has been coded into the loWer layer bitstreams. Software 
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2 
for the start code judgement and the control packet genera 
tion is installed in the controller. The processor, having 
Wired-logic circuitry, processes the loWer layer bitstreams 
according to the Wired-logic in response to the control 
packets, thus reconstructing the original data. 

Moreover, the present invention provides a data recon 
struction apparatus that includes a detector, a controller, a 
processor and a counter. Astart code added to a header of an 
input MPEG (Moving Picture Experts Group) bitstream is 
detected by the detecotr. The MPEG bitsream includes a 
pulrality of system layer bitstreams and elementary layer 
bitstreams. Each elementary layer bitstream includes an 
upper layer bitstream and a plurality of loWer layer bit 
streams that folloW the upper layer bitstream. The ststem 
layer and elementary layer bitstreams are input to the 
detector in a random order per packet. The detector then 
generates a start code detection signal. The controller 
determines, in response to the detection signal, Whether the 
detected start code is added to a header of a ?rstly input 
system layer bitstream. The controller further determines 
Whether the system layer bitstream indicates an amount of 
the elementary layer bitstreams per packet When the detected 
start code is judged as being added to the header of the ?rstly 
input system layer bitstream. The processor processes the 
loWer layer bitstreams according to control packets gener 
ated based on the upper layer bitstreams, thus reconstructing 
original data that has been coded into the loWer layer 
bitstreams. The amount of the elementary layer bitstreams is 
counted by the counter While the elementary layer bitstreams 
are input to the detector When the ?rstly input system layer 
bitstream is judged as indicating the amount of the elemen 
tary layer bitstreams per packet. The controller generates an 
input inhibit command to the processor so as not to accept 
the loWer layer bitstreams When the counted number reaches 
a predetermined number. 
The present invention also provides a data reconstruction 

method. A ?rst start code added to a header of an input 
MPEG bitstream is detected. The input MPEG bitstream 
includes a pulrality of system layer bitstreams and elemen 
tary layer bitstreams. Each elementary layer bitstream 
includes an upper layer bitstream and a plurality of loWer 
layer bitstreams that folloW the upper layer bitstream. The 
system layer and elementary layer layer bitstreams are input 
in a random order per packet. A ?rst start code detection 
signal is generated. It is determined, in response to the ?rst 
detection signal, Whether the detected ?rst start code is 
added to a header of a ?rstly input system layer bitstream, 
and it is determined further Whether the system layer bit 
stream indicates an amount of the elementary layer bit 
streams per packet When the detected ?rst start code is 
judged as being added to the header of the ?rstly input 
system layer bitstream. A second start code added to each 
header of the elementary layer bitstreams is detected to 
generate a second start code detection signal. Control pack 
ets are generated When it is judged, in response to the second 
detection signal, that the detected second start code is added 
to a header of the upper layer bitstream. The control packets 
carry information on reconstruction of original data that has 
been coded into the loWer layer bitstreams. The loWer layer 
bitstreams are processed according to the control packets, 
thus reconstructing the original data. The amount of the 
elementary layer bitstreams is counted While the loWer layer 
bitstreams are processed When the ?rstly input system layer 
bitstream is judged as indicating the amount of the elemen 
tary layer bitstreams per packet, thus inhibiting the process 
ing of the loWer layer bitstreams When the counted number 
reaches a predetermined number. 
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BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 shows a block diagram of the ?rst preferred 
embodiment of a data reconstruction apparatus according to 
the present invention; 

FIG. 2 is a ?owchart explaining the functions of the upper 
layer bitstream controller shoWn in FIG. 1; 

FIG. 3 shoWs a block diagram of the loWer layer bitstream 
processor shoWn in FIG. 1; 

FIG. 4 shoWs a block diagram of the second preferred 
embodiment of a data reconstruction apparatus according to 
the present invention; and 

FIG. 5 is a ?oWchart explaining the functions of the 
system layer bitstream controller shoWn in FIG. 4. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Preferred embodiments according to the present invention 
Will be described With reference to the attached draWings. 

The present invention focuses on differences betWeen the 
loWer and upper layer bitstreams of layer-structured bit 
streams such as MPEG bitstreams. The differences betWeen 
the loWer and upper layer bitstreams are as folloWs: 

The loWer layer bitstreams are processed faster than the 
upper layer bitstreams. This is because the loWer layer 
bitstreams are made of video and/or audio data larger than 
the upper layer bitstreams. In detail, each loWer layer 
bitstream is updated for every block of, for example, 8x8 
pixels of one picture. 
On the other hand, the upper layer bitstreams include data 

for compensating data errors and synchroniZation of timing 
for data decompression that is different according to transfer 
of MPEG bitstreams via Wire or Wireless communications or 
from storage media such as magnetic tapes and discs. And, 
each upper layer bitstream is updated for every picture. The 
decompression procedure for the upper layer bitstreams Will 
be often revised compared to the loWer layer steams. 

The present invention achieves high speed data recon 
struction that is ?exible to any data reconstructing procedure 
different according to data transfer of bitstreams via Wire or 
Wireless communications or from storage media. 

For achieving such data reconstruction, the present inven 
tion employs softWare for upper layer bitstream processing 
and Wired-logic circuits for loWer layer bitstream process 
ing. 
ShoWn in FIG.1 is a block diagram of the ?rst preferred 

embodiment of a data reconstruction apparatus according to 
the present invention. 

The ?rst embodiment is applicable to process MPEG 
bitstreams each made of an upper layer bitstream and loWer 
layer bitstrems that folloW the upper layer bitstream. 
An MPEG bitstream is input to an 8 bit-register 1a and 

shifted through 8-bit registers 1b to 1d, and the output 
bitstream of the register 1a' is supplied to a selector 2. 

Output data (a portion of the bitstream) of the registers 1a 
to id are supplied to an CPU 4, and the output data of the 
registers 1b to id are also supplied to a start code detector 3. 
When the input MPEG bitstream is an MPEG video 
bitstream, a 32-bit start code (identi?er) is added to the 
header of each layer of the MPEG video bitstream. The ?rst 
24 bits of the 32 bits construct a constant that indicates the 
start code. The remaining 8 bits construct data that indicates 
the upper layer bitstream or the loWer layer bitstream. 

The start code detector 3 is provided With a comparator. 
When the detector 3 accepts the bitstream output from the 
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4 
registers 1b to 1d, the comparator compares the bitstream 
With a preset constant (reference data). When the amount of 
the bitstream is equal to the preset constant, the detector 3 
detects the start code and outputs a start code detection 
signal. 
The bitstream output from the registers 1a to 1d and the 

start coded detection signal are supplied to an upper layer 
bitstream (ULB) controller 5 formed on the CPU 4. Installed 
in the controller 5 is a softWare program that executes the 
process Which Will be described later With reference to FIG. 
2. 

The ULB controller 5 reads data (a portion of the 
bitstream) of the register 1a that is input thereto When the 
detection signal is input thereto, and determines Whether the 
start code detected by the start code detector 3 is an upper 
layer start code that has been added to the header of the 
upper layer bitstream or it is a loWer layer start code that has 
been added to each header of the loWer layer bitstreams. 
When the ULB controller 5 judges that the start code is 

the upper layer start code, the controller 5 generates control 
data packets for processing the loWer layer bitstreams based 
on the upper layer bitstream that is supplied from the 
registers 1a to 1d next to the start code. The control packets 
are stored in a Working register 6. The control packet 
generation is performed based on data supplied from an 
instruction memory 7. 
The selector 2 outputs the bitstreams from the registers 1a 

to 1d and also the control packets stored in the Working 
register 6 to a loWer layer bitstream (LLB) processor 8 in 
response to an data output command sent from the ULB 
controller 5. The processor 8 is provided With Wired-logic 
circuits. 
The LLB processor 8 supplies the control packets to a 

Working register 9 and also to a Working register 12 through 
a video output unit 11. The processor 8 decompresses the 
loWer layer bitstream to reconstruct video data and stores the 
video data in predetermined addresses of a frame memory 
10 according to ?rst address data carried by the control 
packets. 

The control packets also carry second address data indi 
cating addresses in the frame memory 10 at Which video data 
has already been stored. The video output unit 11 outputs 
video data read from the frame memory 10 according to the 
second address data. 
The functions of the ULB controller 5 Will be described 

in detail With respect to the ?oWchart shoWn in FIG. 2. 
As disclosed above, When the start code detection signal 

is supplied to the ULB controller 5 from the start code 
detector 3 in STEP S1, the start code added to the header of 
the MPEG bitstream is input to the controller 5 in STEP S2. 
The ULB controller 5 determines in STEP S3 Whether the 

start code is the upper layer start code that has been added 
to the header of the upper layer bitstream or it is the loWer 
layer start code that has been added to each header of the 
loWer layer bitstreams. At this stage, the selector 2 is holding 
the bitstreams supplied from the registers 1a to 1d. 
When the ULB controller 5 judges that the start code is 

the upper layer start code, the controller 5 receives the upper 
layer bitstream supplied from the registers 1a to 1d next to 
the start code in STEP S4. 
The ULB controller 5 then generates the control packets 

based on the upper layer bitstream in STEP S5, and the 
control packets are stored in the Working register 6 in STEP 
S6. 
The process then returns to STEP S1 Where the start code 

detector 3 detects the next start code and outputs a start code 
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detection signal to the ULB controller 5. The next start code 
added to the header of the bitstream output from the register 
1a is input to the controller 5 in STEP S2. 

The ULB controller 5 again determines in STEP S3 
Whether the start code is the code that has been added to the 
header of the upper layer bitstream or it is the code that has 
been added to the header of the folloWing loWer layer 
bitstream. 
When the ULB controller 5 judges that the start code is 

the code added to the header of the folloWing loWer layer 
bitstream, the controller 5 further determines in STEP S7 
Whether the start code is added to the header of video data 
of one picture carried by the loWer layer bitstreams. 

If yes, the ULB controller 5 takes the control packets 
stored in the Working register 6 and supplies them to the 
LLB processor 8 through the selector 2 in STEP S8. The 
processor 8 stores the control packets in the Working register 
9 and also in the Working register 12 through the video 
output unit 11. 

The ULB controller 5 then sends the data output com 
mand to the selector 2, so that the loWer layer bitstreams 
output from the registers 1a to 1d that folloW the start code 
are supplied to the LLB processor 8 in STEP S9. The 
processor 8 decompresses the loWer layer bitstreams to 
reconstruct video data. The video data are stored in the frame 
memory 10 at the addresses indicated by the packet data 
stored in the Working register 9. The process returns to STEP 
S1 Where the start code detector 3 detects the neXt start code. 

On the other hand, if not in STEP S7, the loWer layer 
bitstreams output from the registers 1a to 1d are supplied to 
the LLB processor 8 through the selector 2 for decompres 
sion Without supply of the control packets stored in the 
Working register 6. This process is performed according to 
the control packets already stored in the register 9 for 
reconstruction of pictures for Which the past video data 
already stored in the frame memory 10 are used. The 
processor 8 reads and Writes video data from and to the 
frame memory 10 for decompression according to the con 
trol packets already stored in the Working register 9. 

The decompression of loWer layer bitstreams to recon 
struct video data by the LLB processor 8 Will be described 
in detail With reference to FIG. 3. 

The LLB processor 8 is provided With a motion 
compensated decoding section that includes a variable 
length decoder 8a, an inverse-quantiZer/IDCT (Inverse 
Discrete Cosine Transform) 8b and a motion-compensator 
8c, all made of Wired-logic circuits that de?ne procedures of 
decoding, inverse-quantiZing/IDCT and motion 
compensating. The Working register 9 is provided With three 
register sections 9a, 9b and 9c. The register sections are also 
made of Wired-logic circuits. The frame memory 10 is also 
provided With three memory sections 10a, 10b and 10c. The 
memory sections are also made of Wired-logic circuits. The 
Wired-logic circuits themselves are not shoWn for brevity but 
they can be designed according to the number of bits that 
constitute the input MPEG bitstream. 
As already described in FIG. 1, When the data output 

command is sent to the selector 2 from the ULB controller 
5, the loWer layer bitstreams output from the registers 1a to 
1d are supplied to the LLB processor 8 through the selector 
2 With the control packets from the controller 5. 

The variable-length decoder 8a takes data necessary for 
decoding from the control packets and stores the data in the 
register section 9a. The decoder 8a decodes the loWer layer 
bitstreams according to the data stored in the register section 
9a. 
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The decoded data and the control packets are supplied to 

the inverse-quantiZer/IDCT 8b. The inverse-quantiZer/IDCT 
8b takes data necessary for inverse-quantiZing and IDCT 
from the control packets and stores the data in the register 
section 9b. The decoded data is inversely-quantiZed and 
IDCTed (transformed by IDCT) according to the data stored 
in the register section 9b. 
The inversely-quantiZed and IDCTed data and the control 

packets are supplied to the motion-compensator 8c. The 
motion-compensator 8c takes data necessary for motion 
compensation from the control packets and stores the data in 
the register section 9c. The inversely-quantiZed and IDCTed 
data is motion-compensated according to the data stored in 
the register section 9c. 
The three frame memory sections 10a, 10b and 10c are 

connected to the motion-compensator 8c. The three memory 
sections can be accessed by the motion-compensator 8c, but 
not by the variable-length decoder 8a and the inverse 
quantiZer/IDCT 8b. 
Among the pictures carried by the MPEG loWer layer 

bitstreams processed by the inverse-quantiZer/IDCT 8b, 
I-pictures (intra-coded pictures) that have been coded inde 
pendently Without reference to other pictures do not require 
motion-compensation. Thus, the inversely-quantiZed and 
IDCTed data of I-pictures are stored in the memory section 
10a or 10c Without motion-compensation. 
On the other hand, among the pictures carried by the 

MPEG loWer layer bitstreams processed by the inverse 
quantiZer/IDCT 8b, P-pictures (predictive-coded pictures) 
that have been compressed by coding the differences 
betWeen the P-pictures and reference I- or P-pictures require 
motion-compensation. 
The motion-compensator 8c reads reference I- or 

P-pictures (Which have been motion-compensated) already 
stored in the memory sections 10a or 10c, and processes the 
P-pictures output from the inverse-quantiZer/IDCT 8b by 
means of the reference I- or P-pictures. The resultant pic 
tures are stored in the memory section 10a or 10c. 

Furthermore, among the pictures carried by the MPEG 
loWer layer bitstreams processed by the inverse-quantiZer/ 
IDCT 8b, B-pictures (bidirectionally predictive-coded 
pictures) that have been compressed by coding the differ 
ences betWeen the B-pictures and reference I- or P-pictures 
require motion-compensation. 
The motion-compensator 8c reads preceding and/or 

upcoming reference I- or P-pictures already stored in the 
memory sections 10a or 10c, and processes the B-pictures 
output from the inverse-quantiZer/IDCT 8b by means of the 
reference I- or P-pictures. The resultant pictures are stored in 
the memory section 10b. 
The loWer layer bitstreams decompressed by the LLB 

processor 8 are supplied to the video output unit 11 and the 
reconstructed video data is output therefrom according to the 
address data stored in the Working register 12. 
According to the ?rst embodiment, the apparatus shoWn 

in FIG. 1 is provided With an upper layer bitstream controller 
formed on a CPU and a loWer layer bitstream processor. The 
softWare program for processing upper layer streams Which 
Will be often revised is installed in the upper layer bitstream 
controller. On the other hand, decompression of loWer layer 
bitstreams that requires high processing speed is achieved by 
hardWare, that is Wired-logic circuits formed on the loWer 
layer bitstream processor. The present invention thus 
achieves data reconstruction at a high processing speed and 
that is ?exible for any data reconstructing procedures. 
ShoWn in FIG. 4 is a block diagram of the second 

preferred embodiment of a data reconstruction apparatus 
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according to the present invention. Elements in the second 
embodiment that are the same as or analogous to elements 
in the ?rst embodiment are referenced by the same reference 
numerals and Will not be explained in detail. 

The second embodiment is preferable to MPEG bitstream 
processing Where system layer bitstreams and elementary 
layer bitstreams are input in a random order per packet. 

The data reconstruction apparatus shoWn in FIG. 4 is 
provided With an elementary layer bitstream processor 13 
that is identical to the apparatus shoWn in FIG. 1. 

In FIG. 4, an MPEG bitstream is input to a register 14a 
and shifted through registers 14b to 14d. 

Output data (a portion of the bitstreams) of the registers 
14a to 14d are supplied to a system layer bitstream (SLB) 
controller 16, and the output data of the registers 14b to 14d 
are also supplied to a start code detector 15. 

The start code detector 15 is provided With a comparator. 
When the detector 15 accepts the data each output from the 
registers 14a to 14d, the comparator compares the data With 
a preset constant. The detector 15 detects the start code and 
outputs a start code detection signal When any one of the 
data is equal to the preset constant. 

The start code detection signal is supplied to the SLB 
controller 16. The controller 16 reads the data of the register 
14a that is input thereto When the detection signal is input 
thereto, and determines Whether the start code detected by 
the start code detector 15 is a system layer start code that has 
been added to the header of the ?rstly input system layer 
bitstream or it is an elementary layer start code that has been 
added to each header of the elementary layer bitstreams that 
folloW the ?rstly input system layer bitstream in one packet. 
When the SLB controller 16 judges that the start code is 

the system layer start code, the controller 16 outputs a 
speci?c data of the system layer bitstream that folloWs the 
start code, such as a time stamp, to the ULB controller 5 of 
the elementary layer bitstream processor 13. 
When the system layer bitstream indicates the amount of 

the elementary layer bitstreams in one packet, the SLB 
controller 16 reads the amount of the elementary layer 
bitstreams from the system layer bitstream and stores it in a 
length counter 17. The number counted by the counter 17 is 
decremented Whenever the elementary layer bitstreams are 
shifted or sent from the registers 14a to 14d to the registers 
1a to 1d of the elementary layer bitstream processor 13 
through a rate buffer 18. When the counted number reaches 
Zero (a reference number), the SLB controller 16 sends a 
data input inhibit command to the registers 1a to 1d so as not 
to accept the bitstream (system layer bitstream) from the rate 
buffer 18. 

The rate buffer 18 adjusts the bit rate of the bitstreams sent 
from the registers 14a to 14d so that the bitstreams are 
accurately processed by the elementary layer bitstream 
processor 13. This is because the bit rate of the bitstreams 
shifted or sent through the registers 14a to 14d is constant 
for detection of the time stamp; on the other hand, it is 
understood from the explanation With reference to FIG. 3 
that the bit rates of the I-, P- and B-pictures of the elemen 
tary layer bitstreams are different from each other. 
Therefore, the constant bit rate of the elementary layer 
bitstreams supplied to the registers 1a to 1d must be adjusted 
according to the difference in bit rate of the I-, P- and 
B-pictures. 
When the amount of the elementary layer bitstreams is not 

indicated by the system layer bitstream, this means that the 
end of the elementary layer bitstreams that folloW the system 
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layer bitstream is located just before the start code for the 
system layer bitstream. Then, the start code detector 15 
determines Whether the amount of the bitstreams from the 
registers 14b to 14d is equal to a present constant (reference 
data) Whenever the elementary layer bitstreams are shifted 
or sent from the registers 14a to 14d to the registers 1a to 1d. 
A start code detection signal is generated by the detector 15 
When the amount of the input bitstreams are equal to the 
present constant and supplied to the SLB controller 16. 

The SLB controller 16 reads the data (a portion of the 
bitstreams) of the register 14a that is input thereto When the 
start code detection signal is input thereto. The controller 16 
then judges that the detected start code is added to the header 
of the system layer bitstream and sends a data input inhibit 
command to the registers 1a to 1d so as not to accept the 
bitstream (system layer bitstream) from the registers 14a to 
14d. 

The functions of the SLB controller 16 Will be described 
in detail With respect to the ?oWchart shoWn in FIG. 5. 

As disclosed above, When the start code detector 15 
accepts the data each output from the registers 14b to 14d in 
one packet, the comparator compares the data With the preset 
constant and outputs the start code detection signal When 
any one of the data is equal to the preset constant. 

The start code detection signal is then supplied to the SLB 
controller 16 in STEP S10. The controller 16 reads the data 
of the register 14a that is input thereto When the detection 
signal is input thereto in STEP S11, and determines in STEP 
S12 Whether the start code detected by the start code detector 
15 is the system layer start code that has been added to the 
header of the ?rstly input system layer bitstream or it is the 
elementary layer start code that has been added to each 
header of the elementary layer bitstreams that folloW the 
?rstly input system layer bitstream in one packet. 
When the SLB controller 16 judges in STEP S12 that the 

start code is the system layer start code, the controller 16 
outputs a speci?c data of the system layer bitstream that 
folloWs (STEP S13) the start code, such as a time stamp, to 
the ULB controller 5 of the elementary layer bitstream 
processor 13 in STEP S14. 

When the system layer bitstream indicates the amount of 
the elementary layer bitstreams in one packet in STEP S15, 
the SLB controller 16 reads the amount of the elementary 
layer bitstreams from the system layer bitstream and stores 
it in the length counter 17 in STEP S16. 

When the input of the system layer bitstream to the SLB 
controller 16 (STEP S13) completes, the elementary layer 
bitstreams are advanced to the registers 14a to 14d. The 
elementary layer bitstreams are then shifted or sent from the 
registers 14a to 14d to the registers 1a to 1d of the elemen 
tary layer bitstream processor 13 in STEP S17. 
The number counted by the length counter 17 is decre 

mented in STEP S18 While the elementary layer bitstreams 
are sent to the registers 1a to 1d. When the counted number 
reaches Zero in STEP S19, the SLB controller 16 sends the 
data input inhibit command to the registers 1a to 1d so as not 
to accept the bitstream from the registers 14a to 14d. Thus, 
other system layer bitstreams eXisted in the same packet are 
inhibited from being input to the registers 1a to 1d. 
The process from STEPs S17 to S19 are repeated until the 

input of the elementary layer bitstreams to the registers 1a 
to 1d completes for one packet. And, the process returns to 
STEP S10 for the neXt packet. 

In the same Way as disclosed above, the system layer 
bitstream for the neXt packet is input to the SLB controller 
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16 in STEP S13 after detection of the start code for the 
system layer bitstream. When the system layer bitstream 
indicates the amount of the elementary layer bitstreams for 
the next packet, the amount is stored in the length counter 17 
in STEP S16. The SLB controller 16 then stops the supply 
of the data input inhibit command so that elementary layer 
bitstreams are sent to the registers 1a to 1d. 

Accordingly, since the system layer bitstreams are sup 
plied to the SLB controller 16, the elementary layer bit 
streams are successively input to the registers 1a to 1d 
Without interruption by the system layer bitstreams. 
On the other hand, in STEP S15, When the amount of the 

elementary layer bitstreams is not indicated by the system 
layer bitstream, the elementary layer bitstreams are shifted 
or sent from the registers 14a to 14d to the registers 1a to 1a' 
in STEP S20. 

The start code detector 15 determines Whether the amount 
of the bitstreams from the registers 14a to 14d are equal to 
the present constant Whenever the elementary layer bit 
streams are shifted or sent from the registers 14a to 14d to 
the registers 1a to 1d. The detector 15 detects a start code 
and generates a start code detection signal When the amount 
of the input bitstreams are equal to the present constant. The 
detection signal is then supplied to the SLB controller 16 in 
STEP S21. 

The SLB controller 16 reads the data of the register 14a 
that is input thereto When the start code detection signal is 
input thereto in STEP S22. When the controller 16 judges in 
STEP S23 that the detected start code is added to the system 
layer bitstream, the controller 16 sends a data input inhibit 
command to the registers 1a to 1d so as not to accept the 
bitstream (system layer bitstream) from the registers 14a to 
14d. 

The process then goes to STEP S13. On the other hand, 
When the start code is judged as being added to the elemen 
tary layer bitstreams, the process returns to STEP S20. 
As disclosed above, according to the second embodiment, 

even though system and elementary layer bitstreams are 
input to the data reconstruction apparatus of FIG. 4 in a 
random order per packet, the elementary layer bitstreams are 
successively input to the registers 1a to 1d Without inter 
ruption by the system layer bitstreams for accurate data 
reconstruction. 

In FIG. 4, the SLB controller 16 can be formed on one 
chip CPU With the ULB controller 5. A softWare program 
that executes the process shoWn in FIG. 5 can be installed in 
the controller 16. 

As disclosed above, according to the present invention, 
the upper layer bitstream processing Which Will be often 
revised is achieved by softWare; on the other hand, decom 
pression of loWer layer bitstreams that requires high pro 
cessing speed is achieved by hardWare, that is, Wired-logic 
circuitry. The present invention thus achieves data recon 
struction at a high processing speed and that is ?exible to 
any data reconstructing procedures. 

Furthermore, according to the present invention, the 
elementary layer bitstreams are successively decompressed 
for original data reconstruction Without interruption by the 
system layer bitstreams even though the system and elemen 
tary layer bitstreams are input in a random order per packet. 
What is claimed is: 
1. A data reconstruction apparatus comprising: 
a ?rst detector to detect a ?rst start code added to a header 

of an input ?rst MPEG (Moving Picture Experts 
Group) bitstream including at least one elementary 
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layer bitstream made of an upper layer bitstream and a 
plurality of loWer layer bitstreams that folloW the upper 
layer bitstream, thus generating a ?rst start code detec 
tion signal; 

a ?rst controller to generate control packets When the ?rst 
controller judges, in response to the ?rst detection 
signal, that the detected ?rst start code is an upper layer 
start code added to a header of the upper layer 
bitstream, the control packets carrying information on 
reconstruction of original data that has been coded into 
the loWer layer bitstreams, softWare for the start code 
judgement and the control packet generation being 
installed in the ?rst controller; 

a processor, having Wired-logic circuitry, to process the 
loWer layer bitstreams according to the Wired-logic in 
response to the control packets, thus reconstructing the 
original data, 

Wherein When the detected ?rst start code is judged as a 
loWer layer start code added to each header of the loWer 
layer bitstreams that folloW the upper layer bitstream, 
the processor processes the loWer layer bitstreams in 
response to control packets already generated by the 
?rst controller; and 

Wherein only the loWer layer bitstreams are transferred to 
the processor When the ?rst controller further judges 
that the detected ?rst start code is not added to a header 
of video data of one picture carried by the loWer layer 
bitstreams. 

2. The apparatus according to claim 1, further comprising 
a selector to pass the control packets and the loWer layer 
bitstreams to the processor When the detected ?rst start code 
is judged as the upper layer start code. 

3. The apparatus according to claim 1, Wherein the ?rst 
controller accepts data of the input register When the ?rst 
detection signal is input to the ?rst controller and determines 
Whether the ?rst detected start code is the upper layer start 
code. 

4. The apparatus according to claim 1, Wherein the already 
generated control packets and the loWer layer bitstreams are 
transferred to the processor When the ?rst controller further 
judges that the detected ?rst start code is added to a header 
of video data of one picture carried by the loWer layer 
bitstreams. 

5. A data reconstruction apparatus comprising: 
a ?rst detector to detect a ?rst start code added to a header 

of an input ?rst MPEG (Moving Picture Experts 
Group) bitstream including at least one elementary 
layer bitstream made of an upper layer bitstream and a 
plurality of loWer layer bitstreams that folloW the upper 
layer bitstream, thus generating a ?rst start code detec 
tion signal; 

a ?rst controller to generate control packets When the ?rst 
controller judges, in response to the ?rst detection 
signal, that the detected ?rst start code is an upper layer 
start code added to a header of the upper layer 
bitstream, the control packets carrying information on 
reconstruction of original data that has been coded into 
the loWer layer bitstreams, softWare for the start code 
judgement and the control packet generation being 
installed in the ?rst controller; 

a processor, having Wired-logic circuitry, to process the 
loWer layer bitstreams according to the Wired-logic in 
response to the control packets, thus reconstructing the 
original data; and 

the processor includes a motion-compensated decoding 
section having frame memories, the decoding section 
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decompressing the lower layer bitstreams to recon 
struct the original data With motion-compensation by 
Writing and reading decompressed frame pictures car 
ried by the loWer layer bitstreams to and from the frame 
memories. 

6. A data reconstruction apparatus comprising: 
a ?rst detector to detect a ?rst start code added to a header 

of an input ?rst MPEG (Moving Picture Experts 
Group) bitstream including at least one elementary 
layer bitstream made of an upper layer bitstream and a 
plurality of loWer layer bitstreams that folloW the upper 
layer bitstream, thus generating a ?rst start code detec 
tion signal; 

a ?rst controller to generate control packets When the ?rst 
controller judges, in response to the ?rst detection 
signal, that the detected ?rst start code is an upper layer 
start code added to a header of the upper layer 
bitstream, the control packets carrying information on 
reconstruction of original data that has been coded into 
the loWer layer bitstreams, softWare for the start code 
judgement and the control packet generation being 
installed in the ?rst controller; 

a processor, having Wired-logic circuitry, to process the 
loWer layer bitstreams according to the Wired-logic in 
response to the control packets, thus reconstructing the 
original data; 

a plurality of registers connected in series and having an 
input register and an output register, through Which the 
input MPEG bitstream is shifted, the ?rst detector 
generating the detection signal When the input MPEG 
bitstream being shifted through the registers is equal to 
reference data; 

a second detector to detect a second start code added to a 
header of a second MPEG bitstream including a plu 
rality of system layer bitstreams and elementary layer 
bitstreams, the system layer and elementary layer bit 
streams being input to the second detector in a random 
order per packet, thus generating a second start code 
detection signal; 

a second controller to determine, in response to the second 
detection signal, Whether the detected second start code 
is added to a header of a ?rstly input system layer 
bitstream, the controller further determining Whether 
the system layer bitstream indicates an amount of the 
elementary layer bitstreams per packet When the 
detected second start code is judged as added to the 
header of the ?rstly input system layer bitstream; and 

a counter to count the amount of the elementary layer 
bitstreams While the elementary layer bitstreams are 
input to the ?rst detector When the ?rstly input system 
layer bitstream is judged as indicating the amount of 
the elementary layer bitstreams per packet, the second 
controller generating an input inhibit command to the 
registers so as not to accept the bitstream When the 
counted number reaches a predetermined number. 

7. The apparatus according to claim 6, Wherein When the 
system layer bitstream is not judged as indicating the 
amount of the elementary layer bitstreams per packet, the 
second controller generates an input inhibit command to the 
registers so as not to accept the bitstream if the second 
MPEG bitstream is equal to reference data While the elemen 
tary layer bitstreams are input to the ?rst detector. 

8. The apparatus according to claim 6, Wherein softWare 
for determination of the second start code as the header of 
the ?rstly input system layer bitstream, determination of the 
system layer bitstream as indicating the amount of the 
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elemetary bitstreams and generation of the input inhibit 
command are installed in the second controller. 

9. A data reconstruction apparatus comprising: 
a detector to detect a start code added to a header of an 

input MPEG (Moving Picture Experts Group) bit 
stream including a plurality of system layer bitstreams 
and elementary layer bitstreams, each elementary layer 
bitstream including an upper layer bitstream and a 
plurality of loWer layer bitstreams that folloW the upper 
layer bitstream, the system layer and elementary layer 
bitstreams being input to the detector in a random order 
per packet, thus generating a start code detection sig 
nal; 

a controller to determine, in response to the detection 
signal, Whether the detected start code is added to a 
header of a ?rstly input system layer bitstream, the 
controller further determining Whether the system layer 
bitstream indicates an amount of the elementary layer 
bitstreams per packet When the detected start code is 
judged as added to the header of the ?rstly input system 
layer bitstream; 

a processor to process the loWer layer bitstreams accord 
ing to control packets generated based on the upper 
layer bitstreams, thus reconstructing original data that 
has been coded into the loWer layer bitstreams; and 

a counter to count the amount of the elementary layer 
bitstreams While the elementary layer bitstreams are 
input to the detector When the ?rstly input system layer 
bitstream is judged as indicating the amount of the 
elementary layer bitstreams per packet, the controller 
generating an input inhibit command to the processor 
so as not to accept the loWer layer bitstreams When the 
counted number reaches a predetermined number. 

10. The apparatus according to claim 6, Wherein When the 
system layer bitstream is not judged as indicating the 
amount of the elementary layer bitstreams per packet, the 
controller generates an input inhibit command to the pro 
cessor so as not to accept the loWer layer bitstreams if the 
MPEG bitstream is equal to reference data While the elemen 
tary layer bitstreams are input to the detector. 

11. The apparatus according to claim 6 further comprising 
a rate buffer to adjust a bit rate of the loWer layer bitstreams 
of the input MPEG bitstream so that pictures carried by the 
loWer layer bitstreams are reconstructed by the processor 
according to the control packets carrying information on 
reconstruction of the pictures. 

12. Adata reconstruction method comprising the steps of: 
detecting a ?rst start code added to a header of an input 
MPEG bitstream including a plurality of system layer 
bitstreams and elementary layer bitstreams, each 
elementary layer bitstream including an upper layer 
bitstream and a plurality of loWer layer bitstreams that 
folloW the upper layer bitstream, the system layer and 
elementary layer bitstreams being input in a random 
order per packet and generating a ?rst start code 
detection signal; 

determining, in response to the ?rst detection signal, 
Whether the detected ?rst start code is added to a header 
of a ?rstly input system layer bitstream, and determin 
ing further Whether the system layer bitstream indicates 
an amount of the elementary layer bitstreams per 
packet When the detected ?rst start code is judged as 
being added to the header of the ?rstly input system 
layer bitstream; 

detecting a second start code added to each header of the 
elementary layer bitstreams, thus generating a second 
start code detection signal; 
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generating control packets When it is judged, in response 
to the second detection signal, that the detected second 
start code is added to a header of the upper layer 
bitstrearn, the control packets carrying information on 
reconstruction of original data that has been coded into 
the loWer layer bitstrearns; 

processing the loWer layer bitstrearns according to the 
control packets, thus reconstructing the original data; 
and 

counting the amount of the elementary layer bitstrearns 
While the loWer layer bitstrearns are processed When the 
?rstly input systern layer bitstrearn is judged as indi 
cating the amount of the elementary layer bitstrearns 

14 
per packet, thus inhabiting the processing of the loWer 
layer bitstrearns When the counted number reaches a 
predetermined number. 

13. The method according to claim 12 further comprising 
5 the step of, Wherein When the ?rstly input systern layer 

bitstrearn is not judged as indicating the amount of the 
elementary layer bitstrearns per packet, inhibiting the pro 
cessing of the loWer layer bitstrearns When the MPEG 

0 bitstrearn is equal to reference data during the input of the 
elementary layer bitstrearns. 


